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PROBLEM TO BE SOLVED: To provide a material capable of securely and easily realizing the deposition of a metallic film. 

SOLUTION- In this method for producing metallic hyperfine particles, a quaternary ammonium salt type metallic complex 
compound expressed by the general formula of [R1 R2 R3 R4 N]x [My(A)z] [wherein R1 to R4 are the same or different 
hydrocarbon groups and may have a substitutional group; M is transition metal; A is an organic sulfur ligand; (x) is an 
integer higher than zero; (y) is an integer higher than zero; and (z) is an integer higher than zero) is used as the starting 
raw material, and, by the reducing elimination reaction of the organic sulfur ligand in the compound, the central metal is 
reduced. 
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C»#«l] -«S [R ' R 2 R 3 R 4 N] , [M 
y (A) , ] (fiU R' ~R 4 «, [BI-X{iS'JSC»^ 

BR. yttO<fc»)fe**^S», zfcfcO«fcDt,**^S 
) ■PSfe«n«4«7Vtr:>>i»ifia!^JKIi 

[»#«2] HRS [R* R 2 R 3 R 4 N] , [M 
y (A) 2 ] (fflU R' ~R 4 tt, H-XttJWSO* 

SSP&JR, AtiWSMBtl&Efit?, xfiO«fc!)t>**^ 
MS, yliOiOfe^m ztto J:!>t>**HI 

l Xtt 2 fcE«©«ii£S. 
[11*31 4 ] £««£Eft3W* U- h Efe? ( S 
R' ) Xtt^T-fef-l^Eflt? (SC = CR' ) (V> 
fftlcovvrfc, R' HiKft^cjRIS-pfeoTWmi^W 

[W*E5] M*\ Au> Pu Cu, NiXttPdT* 
l ~ 4 o^f ftfrfcffi«©S!iS#Sf. 

4 m y*=. V 2»ttS&JH«BfWb£«i©a* ^ * yx& 

% cr' r 2 r 3 r 4 n] ic&*<Dm<t7m&f£tt*% 
tsBMm i ~ 5 o^r n*KC«<MBB#i&, 

[»**7] 8&ftS&»8affi?*©^tf#©S* 
*tf 8 0-9 5WI%i:4*«t3tJ»J!l9"rs»«3!S2 

U*#«8] *&*fc*©HH©«*afr&ttS*n* 

[WaRS 1 0 ] W#JH8 Xtt 9 KiEKC&KHaaB 1 * 
[00 0 1] 

*oiiJB»i6KBr«. 

[000 2] 

[«e*stfi] ^-xni, tt?@sg, «S9©*« 
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UT4JRI»*i:«JBriJ»i:*JB»LTiia*ns*JR 
[0003] 

10 [0 00 4] JB-t, ^l«Og?tr-fX*l^n 

fe5oo~6ootiiv>^ ffiaTttis bftitnonfjeo 

JfeSfififfflEi^t fcfr^ »$i14©{fiv^Xf--y^ 
©Stt (cam?* S c t HUT**. 
[0 0 0 5] grt, ±f2©<fc9{c£«f8*©)K^lM 

[0006] S=t, ±tej?ffiK-x h a; '>£ < i t 

[0 0 0 7] ftoT, *«Wfi, ftfc, &*1*©}&S* 
[0 00 8] 

[0 0 0 9] *IBHtt, "REC&JBSflMfr? 

[0 0 10] 1 . [R' R 2 R 3 R 4 N] . [M 

y (a) i ] (flu r' ~r 4 a, m-xamm<om 

Att^aSfitt^Effi^ xtt0J:!>t>**^ 
Bit y«0 I'BR. zttOJ:9fc**l"»fi 

[00 1 1] 2. [R 1 R 2 R 3 R 4 N] , [M 

y (a) 2 ] aat, r' ~r 4 a, ra-x«gijs©« 
so wb^^^saa-r 5 c t^watt s^Siaistt^© 
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coo 1 2] 3. ^mmw&^tt^c^^y^ 

[0 0 13] 4. *WW3REttWf-*U-hEtt? 
(SR' ) Xttf-^-fcf-UVEffi? (SCsCR' ) 

[00 1 4] 5. Mt>\ Au, Pt, Cu, N iXttP 
d -e**±3BSi 1 4 «0^1*n*>£B«©«ii# 10 

So 

[0015] 6. mnz&mmw&^oymmmt 

T'&S [r' r 2 r 3 r 4 N] £**©&<&**»«# 

£#t?±fesg i 5 jaoi^-r n*^8BKo»jaw 

[0 0 16] 7. »&n*^iB»lLVF*©&J»Sa© 

8 0-9 5 a«% fc &3 «fc a fcnwoa!i-s±BB 
$ 2 m~m 6 sot^-r n^k:8BKo«Ba*& 
[0017] 8. *t&t*omm<Dmuifre>mmz 20 

[0018] 9. &mis&<i>ttm&BQna%&±'Z 

10. ±IESIS8^ttS!9«teE*©&JiSI^ : ?*£' 
[00 19] 

imonmoMMi *aqB©a&#»& hrs cr 

' R 2 R 3 R 4 N] , [M y (A) z ] (fiU R' ~ 30 
R 4 it, R-Xtt»MO»{bicjRS-eftoTiB«IS*W 
LTVTfeS^fc©, MttSt^H, AttWttKfB&E 
x&0=fcDfc*t^gft, y»O«k0t**^S 
ft, zttOiOt^^R^-To ) T?*b£n*4 

[0020] *%w<Dmmij&<Dmmw cjmt tmis 

[R ' R 2 R 3 R 4 N] , [My (A). 40 

£»!©«!£?# 5 tl* t OXtt rfM^ffl l>* C i: fe T? 
*S. flRtf, ±ffi<b£%tf-fl8S [R4 N] [Au 
(SR* ) 2 ] (R«7;b*;l/S, R' vi7;l/*;l/S* 
Bto ttT©i) M?2) Jcfei/^Ttrac. ) T**£ft 

5 4 $7 > v i»mm&m%»itGm%si&tzm£ 
ir&ox. o &xm 1 ) ~ 2 ) (s«t*-e©R«) wo 

[0 021] 1) H A u C I 4 +R4 NC l-> [R 
4 N] [A u C 1 4 ] +HC 1 50 
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2) [R« N] [AuC 1 4 ] +4R' SNa-> [R 4 
N] [Au (S R' ) 2 ] +R' S-S R' +4 N a C 
1 

l-fcfe-fc, m£g^©£Kig©WcK<b7kflS£ ; fi' 

v!H«Cfcfc,k^Tffi£©4«7>*:i9i^&B« 
Wb^^ilSCtA^tSo 8oT, C©»&tt, 4 
ft7:/*x$Z>fiS&S«{«b^k:^3W■3R , ~R 4 

[0022] *mmzwiz>A®jy : t:-t>L.%m$m 
igwb^oR 1 ~r 4 m-xitmmmitfcmm 

ft 1 ~2 0©7 ^l/S-pa&oTfiilSft^bT^Tt 
a^fe©dcb*W$U\ JUM^cti, [R 1 R 2 R 3 
R 4 N] pfli: L-T [C 1 2 H 25 (CHi)iN], 

[Cm H29 (CHs ) 3 N] , [ (Cia H37 ) 
2 (CH 3 ) 2 N] , [C. H,3 (CH 3 ) 3 N] m 
©S87/l/*;l4S*feofc©jWJ*sn«. 

[0 0 2 3] ±IEKi'bl<*IS*Wftll*W'r**^ * 

OHS, ^hng, nay^KCl, Br 

[0024] ±imitM®&mT°$>t), ±K4»7> ; e 

temtLXlt, m^iiku. Pt, Cu, Ni, Pd, 
Co, F e, T 1 , Cr, Mn, Z rW^So 
*J8fltB 4 WfCAu, Pt, Cu, NiXSPdjWff 

[0 0 2 5] AaSttfiSIISEffi^ **"To flfcltlSf?* 

[0 0 2 6] fcawowattimEfitFi: LT 

^U-hEfi[? (SR* ) Xtt^7-bf-U>E 
fif (SCsCR' ) O/vfttfCOl^Tfe, R' fiKfb 

"To ) X*&%Ctt?mL\<\ ±IBR' fi, ^C^ft 
1 ~2 0©7;b*;bS-efeoTB»S*^LT^Tta 

[0 0 2 7] ^^U-hEfi[?<bLT(i, R' gPi:LT 
C. H 2 „*. (n=l~2 0) -e*v*n*fe©jWSF$ 
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b<, mX-HCz H25 , Ce H.3 , C,3 H37 

?<0R' »fcl/Oi, fflfctfC. H 2 „ + i (n=l~ 

8) ^^hsto^M^ns, 

[0 0 2 8] fiftS^^tS^T-bf-U^Ett^tt^ 
C = CR' a$£LT:/Pl?X 2 -^Pbf>-l-*- 

;k ;k 3-;*^;b- 1 -7^> 

- 3 3, 3-i/*^^;b- 1 -ff-y, 1-^ 
yf-x 1 -^>f->-3-*— ;K 4-^yf-y-i 

-*~)\s s 4-*y=?-y-2-*-)\>, A \ 10 

—*yf-y* 1 -^.yi-y-3-^—fi, 

5-s\*i/y- 1 5-yf7l/- 1 -'N+yy 

-3-*-;k 3, s-i/^'f-jl- 1 -^z/y- 3- 
*-;k l-'N^X 1 -'V/^y-3-#-;k 5 
-^f-y-3-^--;K 3, 6-y^f-/l/- 1 -^y 
f-y- 3 3, 6 -f* 1 -*\~fl-y- 
3-*-;k 1 1 -***->-3-*— >l/ 

[0029] *fc, «iAtf*lllS%W-rsffl«R{bkili 
^of-^T-tf-uyEffi^tafflTt*. <r<9cfc5& 20 

BE<£?-SC = CR' B\ C = CR' 3$£LT1-X^x 
1 -y^p-/a/V-;K l-xfz;l/-i-i/^ 
p7#/-/K 1 -x^--;l/- 1 -i/iru^yit/— 
;K 1 -x^-;l/- 1 ->'£P'\*-9-/-;l/ > 1 -:/n 
\£v-3-i/9ufu/W—A/s i-fu\£y-3—y 
t>v~?5t/-)l^ i--?u\Zy-3-*yt?u^y#/— 
;K 1 -^y-4-i/^p^^y-;K 1 -*y*y 

[0 0 3 0] lExttOiOfe**^ y(i0<fcD 

t**^8», zttoADt^t^sas^n^n^ 30 
itftf sns. i^it 4iK7> ; ex«>Aig^s^ 
r' ) xtettr-truymtiLi- (scscr- ) -e& 

= lMz = 2, M#Ag©£#{Jx = l, y=lM 
z = 2, MtfP tOfct(4x = 2, y=lMz = 4, 
MffCuOfctttx = l, y = lStfz = 2 (Xttx = 
2, y=lMz = 3) , M^Pd<Dil£&x = 2 > y 
= lRtf z = 4, M#N i C0i:t«x = 2, y = 1 Rtf 40 

[0031] *«WOSBS*jS"Pf4, ±IB<DJ; o & 4 ft 

10 0 3 2] mm, mmnnbx lr 4 m uu 

(sc, 2 h 25 ),] (R«7;i/*;i/S) *ffl^*« 

[R« N] [Au (SC2 H 25 ) 2 ] ^Au (- 
R) +R 3 N+ (SC.2 H25 ) 2 50 
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$u Qm-t/t-zo&mwm- ca u 

(-R) ) £&5<, 

[0 0 3 3] *«WO«Bfi^afC*l>T«, ±I2<DJ:? 

<ommc <j: ^ xnm? % c £ # t s. 
[0034] ^^B&ws-f 
*iat)Wii:*<o*ft»dwiBttft< > m^M^oam, s 

av\ mr tntf, &fus#®awstf8o~9 5S* 

[0 0 3 5]'«oT, in&2§& MKWNBK Ap^HH^ 

«Ri!iB©fflj^fc©i8«T*si^-rntfav\ mm 

L? [C, 2 H 2 s N (CH,) 3] [Au 
(SC, 2 H25 ) 2 ] *J8^5«£-tt, §^7.^(0 
3Rgtt#*»H** 1 6 0 °CX 7 ^(HJgfiioJR-rntf , 
iS30~40n m08?<^ < #fTr S&fflttlfr? 

[0 0 3 6] a7C«SJKR*S^^7bfcft, 4fi!cLfc^ 

nir^mm^tm\^mt^xi>^\ 
[0037] *mn<D&mmw®L?te, ^mt^m 
w<Dumm^mf&znz£mmmk?x>&?x, ^ 

[0038] ^jBtRtt?ofiUH««ijsr««r««^ 

*o^fk7j<^Sfi!c»*#w-r§ 0 fit, GimmmitiL 

B^r-tt, J^H^ i~2 0 7;l/+;l/S^^*^*ti 

[0039] ttfflio&mwmw&miittit tra 
wtR^snt*, a«ttg^s (» s l < tt A u , P 

t, Cu, N iX«Pd) <D^?tlfr*mmX'$% 0 * 
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co o 4 o] &m&ft<D%Gm&, mmmthcomm, m 
%mn<»%mmc & k> mMmxzz>t)\ mmt 8 o s 

M%U± (!fSL<ti8 0-9 5fil%, £D#$L< 
«8 0~9 0fil%) £ttll£&l\ 

[oo4i] *ftw<v&mmmk?<»¥mM.\m\m 

fetn?, ilStt 1 0 0nm«T (ifcl OH&nm) <D 

mmftxmmmshvm • $fflg(^cfSCT>i^£ 

T't§o &&WXIZ, ¥t§SS5 0nmWT©^ 10 

[0042] ^moy^mm^nirii, m^i^mm 

[0 0 4 3] *fgB^<D^S^Ii?«, £JgJIMB, 20 

MLx^-xbittzct^mxhZo uasmft 
mm, m&m&m&mkfcvxm'&&%.tntfSki,\ 30 

[0044] C<D<fc?{C, *fgW©&MJ£$0fflWr§r« 

*^<o&mmkm-*%ts*>v>x*ibz> 0 cmna. 
nmK&mzmmcmmxzzo mz.&. y^xf- 

*tffi<, cntJ:oTmSi04lllll*»*J:i:*«T»* 

§0 40 
[0 0 4 5] 

caw©**] *aw©»Ji*stJ:nar, i-/*-? 
[0046] *«w©^sie*«[ ; ?«, *iM&&mi& 

[0 0 4 7] cftfc:j:D, ft*8$fi©<fc9&P^S£<D& 
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ftASAtf 4 0 ovixrt^ ; ?{gM.X'&mmz&i&? « 

[0 0 4 8] 

[0049] mmn 

fSHmfotLX [Cm H 29 N(CHs) 3 ] [Au 

(S C> 2 H 25 ) 2 ] <D£j«;&fTofco 

[0 0 5 0]MMHAuCi. -4H 2 0(3. 9 
4g, 9. 56mmo 1) (30cm 

[Cm H 29 N (CH 3 ) 3 ] Br (3. 2 2 g, 
9. 5 7mmol)©^^/-/VM (30cm') ^ 

ZtiLE.TXm, BttU »J< (3 0 cm 3 ) *AP^ 
*0ja-h-e53iU US* (3 0 cm 3 ) , It 

^x*z;-)\< (15cm 3 ) x-ffifru ms.Txm.rn 

Z&X [C.2 H 25 N (CH3 ) 3 J (AuCl4j 
£f#fc 0 Cftfc**/-;!/ (4 0cm 3 ) ZhQx.XMm 
i$tU 1-Kfijyf*-;PC,2 H 

25SHC7. 7«g. 3 8. 2mmo I) itl-Vf 

A/^-hcH 3 ON a (2. 0 7g, 3 8. 2mm 

o 1 ) z%ts*?s-mm oocm 3 ) zmuxm 

TLteffZlJatLXELfoZ-erco l 3l$H©»m £c 

fcMaeoais^wajn- h-easuu ns7j<T* 2 @ 

(3 0 cm 3 X2) , m^XtZS-frXZ® (3 0 c 
m 3 X2) , $P>ti/xf-;l/X-x;bT'3lHl (3 0cm 

3 X3) 8fc#U «EET-?«*S-a\ TSetO^tt^feO 

[00 5 1 ] [Cm H 29 N (CH 3 ) 3 ] [Au 

(SCl2 H25 )2] 

MM : 7 . 1 9 g 

10^ : 8 7 . 9 % 

lb& : 9 7. 5~9 9. 5°C 

C < 1 H 88 N S 2 A u : frffH C , 57. 51%; 

H, 10. 3 6%;N, 1. 6 4%, mWimC, 5 7. 

4 9% ; H, 9. 9 5% ; N. 1 . 9 1 % 

' H-NMR: i = 0. 88 (t, 9H, CJis C 
H 2 ) , 1 . 2 4- 1. 2 6 (m, 5 2H. CH 3 CH. 
2 CH: CH2 ) , 1. 39-1. 3 2 (m, 6H, N 
CH2 CHj CH2 CH2 , SCH 2 CH2 CJ±2 CH 
2 ) , 1. 66 (p. 4H, SCH 2 CJI2 CH2 ) , 

I. 78 (p, 2H, NCH 2 CRz CH* ) , 2. 7 
6 (t. 4H, SCJI2 CH 2 ) , 3. 40 (s, 9 
H. NCJisK 3. 5 4-3. 6 2 (m, 2H. NC 
J±2 CH2 ) (*fc\ NMRX^ bJlWmt, fi^D 
u*;lh (CDC la ) *»*fcU fti$mmtLXT 
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ffim# [C,2 H25 N(CH 3 ) 3 ] [Au (SC 

.2 H 2 5 ) 2 ] Hfifififljl tra«tCtT [C 

. 2 H 25 N (CHs ) 3 ] [AuC ) i ] <D*ZS- 

[Cit H 25 N (CHj ) 3 ) [A u (S C11 H 
25 ) 2 ] 10 

IRS : 7 . 1 9 g 
iR* : 9 0. 8% 

: 9 6. 4~9 8. 2% 
C39 H 8< N S 2 A u : tMMC, 5 6. 5 6% ; 

H, 10. 2 2%; N, 1. 6 9%, HjfJffiC, 5 5. 

0 1 % ; H, 9. 9 2% ; N, 1. 9 1 % 

' H-NMR :<5 = 0. 88 (t, 9H, CH 3 C 
H 2 ) , 1 . 2 4 — 1. 2 7 (m, 4 8H, CH 3 CJi 
2 C H.2 CH2 ) , 1. 3 2-1. 3 9 (m, 6H, N 
CH 2 CH2 CH2 C Hz , SCH 2 CH2 CJI2 CH 20 
2 ) , 1. 67 (p, 4H, SCH 2 CJI2 CH 2 ) , 

I. 79 (p, 2H, NCH 2 Cj± 2 CH 2 ) , 2. 7 
6 (t, 4H, SCH 2 CH 2 ), 3. 4 1 (s, 9 
H. NCJ± 3 ) \ 3. 53~3. 60 (m, 2H, NC 
H 2 CH 2 ) 

Migf*[(C, 8 H 3 7 ) 2 N(CH 3 ) 2 ] [Au 

(sc, 2 h 25 ) 2 ] (D&m, nmitvmcL 

X [ (C is H 37 ) 2 N (CH 3 ) 2 ] [AuC 

1 4 ] ©**/-;U«»**H»U CtlK 1 - Fx* 30 

[00 5 2] [ (C.i H 37 ) 2 N (CH 3 ) , ] 
[Au (SC2 H 25 ) z ] 

mm: 8. 80 g 

1R* : 7 4 . 2 % 

S£ : 8 6. 0-9 1. 0t 

C 62 H 130 N S 2 A u : Sf-WffiC, 64. 71%; 
H, 11. 3 9%; N, 1. 2 2%, gfflffiC. 6 3. 

2 2% ; H, 1 1 . 2 3% ; N, 1 . 5 3% 40 
' H-NMR:<5 = 0. 88 (t. 12 H. CH. 3 CH 

2 ) , 1. 2 4~1. 35 (m, 88H, CH 3 CH 2 
CH 2 CH2 ) , 1. 3 5-1. 3 8 (m, 8H, NC 
H 2 CH2 CH 2 CH2 , SCH 2 CH 2 CH 2 C 
H 2 ) , 1. 6 4- 1. 7 5 (m, 8H, NCH 2 CH 
f CH 2 , SCH 2 CJ1 2 CH 2 ) , 2. 76 (t, 4 
H. SCJU.2 CH S ), 3. 32 (s, 6H, NC 
H. 3 ) , 3. 4 5-3. 5 2 (m. 4 H. NCU.2 CH 
2 ) 

nmm 1 50 
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mmmixm^ntcwmw tc< h 29 n (ch 3 > 

3 ] [Au (SC, 2H 25 ) 2 ] (DMyztflfSlMRmc 

[0 0 5 3] [Cm H 29 N (CH 3 ) 3 ] [Au 
(SC. 2 H 25 ) 2] (7. 74g, 9. 04mmo 
l) £/UU^Xt&yP7vX3fci:r), 

0 1 3 ox:zx'iiamLT%£icWM2iirc'&, 1 6 or 

$ T'&4 iCiiam L Tco 16 0^CT9 PtlfflgfS* 

iSxjiyj k (s c .2 H25 ) ! x^;- 

/1/T-2IH (3 0 cm 3 X2) TfffijfU SOia-hT^ 

[00 5 4] mUC7rst£?fc, AWl/^-VLtm. 
W 3 0 - 4 0 n m©(f fcO&/ljSTO?tft# 
[0 0 5 5] H/5SP2 

finest 1 8 o^Rtf 1 8 o"CT*<Dfffimm#nt l 

[0 0 5 6 ] 0 2 fcli, USSfiflJ 2 Ti#£nfc£jg«$&? 
*j8ffll!fl ; f«««[t«fct)«RLfc*S« (TEMt) * 
H2fc<fcft{& tt5OnmWT0fi&*t>OSl£ 

[0057] mmm3 

mmizxmznrcttmfo [c. 2 h 25 n(ch 3 ) 
3] [Au (sc, 2H 2S ) 1 ] inaasfi 1 
6 0 rso* 1 6 0 vx<ommm 7mmt Ltc&Mt, 

[0058] mmm4 

mmm3vwt>nrcMm# t (c. h 37 ) 2 n (c 

H 3 ) 2 ] [Au (SC. 2 H 25 ) 2 ] AaUft 
fSS 1 7 0 t&tf 1 7 0 ri»©ff«p«f|ffl 6 Hfffllfc LfcS 
2>Hi, ^SfieUlfclBltttcbTAjlBfRtt^OSBfiJfefTo 

fco w&nfc^aas^otts^j&iisfififiifcRSMc 

[0 0 5 9] $fc, 03tC(i, *«IW4-eS6nfc*jH 
[0 0 6 0] 

Aofjajg^ 1 9 orso* 1 9 oxT'Oummmemmt 

LfeSfrttx KiSeil3T*t#^n/'cB(}ffift«'ffl^T||fl(iCT 
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om^zm i c^t. 
M^Sfi^t^] 

[01] zmmttznit&mmwimftifim* 
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[0 2 ] nfigflj 2 x*%t>nrc&imm-v> i e m#*^ 

to 

[03] nmm4x*®t>tirc&mwiiL?mmxim9i 
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X-ray powder diffraction pattern of An nanoparticle prepared 
by thermolysis of [(CjgH^KCH^jN] [AnCSCijHjsW. 
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